Inhibition of endogenous Mst1 prevents apoptosis and cardiac dysfunction without affecting cardiac hypertrophy after myocardial infarction.
Mammalian sterile 20-like kinase-1 (Mst1) plays an important role in mediating cardiac myocyte apoptosis in response to ischemia/reperfusion. Whether or not Mst1 is also involved in the long-term development of heart failure after myocardial infarction (MI) is unknown. We addressed this issue using transgenic mice with cardiac specific overexpression of dominant negative Mst1 (Tg-DN-Mst1). The left coronary artery was permanently ligated, and the size of MI was similar between Tg-DN-Mst1 and nontransgenic controls (NTg). After 4 weeks, Mst1 was significantly activated in the remodeling area in NTg, but not in Tg-DN-Mst1. Although left ventricular (LV) enlargement was significantly attenuated in Tg-DN-Mst1 compared with NTg, neither LV weight/body weight nor myocyte cross sectional area was statistically different between Tg-DN-Mst1 and NTg. LV ejection fraction was significantly greater in Tg-DN-Mst1 than in NTg (53 versus 38%, P<0.01), whereas LV end-diastolic pressure (6 versus 12 mm Hg, P<0.05) and lung weight/body weight (9.8 versus 12.2 P<0.05) were significantly smaller in Tg-DN-Mst1 than in NTg. The number of TUNEL-positive myocytes (0.17 versus 0.28%, P<0.05) and amount of interstitial fibrosis (5.0 versus 7.1%, P<0.05) in the remodeling area were significantly less in Tg-DN-Mst1 than in NTg. Upregulation of matrix metalloproteinase 2 and proinflammatory cytokines was significantly attenuated in Tg-DN-Mst1. These results indicate that endogenous Mst1 plays an important role in mediating cardiac dilation, apoptosis, fibrosis, and cardiac dysfunction, but not cardiac hypertrophy, after MI. Inhibition of Mst1 improves cardiac function without attenuating cardiac hypertrophy. Thus, Mst1 may be an important target of heart failure treatment.